Segmental heterogeneity of the rat colon in the response to activators of secretion on the cAMP-, the cGMP- and the Ca(2+)-pathway.
The electrolyte transport was compared in proximal and distal segments of the rat colon under control conditions and after induction of secretion on the cAMP-, the cGMP- and the Ca(2+)-pathway. Baseline short-circuit current was decreased by indomethacin and tetrodotoxin in the distal colon, indicating a spontaneous production of neuronally acting prostaglandins. In contrast, baseline short-circuit current in the proximal colon was decreased only by indomethacin, but not by tetrodotoxin. Unidirectional flux measurements revealed that in the distal colon sodium and chloride were absorbed, while the proximal colon secreted chloride. A morphological comparison between the distal and proximal epithelium revealed that the zonulae occludentes and the microvilli were longer in the distal colon. The size of the Golgi apparatus was several times larger in the crypt than in the surface region without differences between proximal and distal colon. Distal segments were more sensitive to an activator of the Ca(2+)-pathway, carbachol, or activators of the cAMP-pathway such as forskolin and a cAMP-analogue. In contrast, the activation of the cGMP-pathway by a cGMP-analogue or by the heat-stable enterotoxin of E. coli (STa) was more effective in the proximal colon. The results give evidence for a segmental specificity with regard to the intracellular pathways responsible for the activation of secretion.